In this paper we consider the Cauchy problem for linear partial differential equation with holomorphic coefficients in complex domain.
.
Thus, this example shows that although the initial data have pole, the solution has essential singularity on the surface y = 0 which is double characteristic.
However, if we impose a suitable condition on the lower order terms of the differential equation, the behavior of the solution is similar to that of the case of simple characteristics. Now we impose E, E. Levis condition on the differential operator. Let us recall that this condition was imposed in the studies on the well-posedness for weakly hyperbolic equation (cf. A. Lax pT], Mizohata-Ohya [8] and Matsuura [5J) .
In this paper we shall give some results on these situations.
In the same way as pTj, our method relies essentially on the papers of S. Mizohata |^6j and |JT]. We also refer to the results of D. Ludwig Hf] and Carding, Kotake, Leray TlJ.
In the next section, we shall give the precise statement of our results. In this paper we shall assume throughout that a w ,o J ...,o(^) = l 3 which implies that the surface xi = Q is non-characteristic for P m (x, ~^y • Our purpose is to consider the Cauchy problem :
(1.1)
where the initial data w k (x') (& = 0, 1, •••, TTI -1) are holomorphic in a neighborhood of #' = 0 except on the surface #2 -0.
In treating this problem, we shall impose on the differential operator / 9 \ a( x. -^-) the conditions due to Mizohata-Ohya T 8"] and Matsuura |5 |. \>axj -7 1 -' '-' That is, at first we require that the characteristic surfaces issuing from the points of singularity of the initial data are at most double and their multiplicities are independent of x.
In reality, we require more restrictive condition:
Condition (A). The decomposition
•Lm\-X'9 sy-11 vsl ^z'V^s s // LI Vsl /-*A^5 s ))
holds for all x and C' in a neighborhood of j£ = 0 and ^' = (1, 0, ••-, 0). 
where hi(x, C) 3 ^2(^5 C) ore the homogeneous polynomials of degree li, 1% in In this paper, we use condition (C) instead of (A), (B) for the convenience of the calculus. In terms of these functions, we expand the formal solution u(x) of (2. We note that, from our hypothesis (C), Ai(0; Ay, 1, 0, .. Now, we wish to rewrite (2.6) in a simpler form. In order to do so, we introduce the well-known ordinary differential equation Thus, we see that i^^0 satisfies the second order differential equation along bicharacteristic curve.
Next, we perform the same procedure for (2.7) as (2.6). Namely, we consider the ordinary differential equation Mizohata [6] and [7] (especially [7] §5).
Proposition 1. Let a(x) and b(x} be two holomorphic functions.

We assume where r and s are non negative integers. Then we have the following estimate :
We consider an ordinary differential operator with parameter where the coefficients a s (t, x) are holomorphic in a neighborhood of (0, 0) and satisfy
Then we have
Proposition 2. Under the above condition, we consider the solution u(t, x) of II[V]=/(J, x)
with initial data (D* t u) (0, *) = 0, 0<s<Z -1.
Assume that
Then we have where K(t)= exp (ZrO (1 + ^rO. 7^27, 0<p<-jg-.
Proposition 3. Le< u(t, x) be the solution of the equation with initial data
Once these propositions have been established, we can give estimates for U ( lp +h+k^l and V ( lp +h+k by following lines of reasoning similar to that of [2] . Since the coefficients a z -(£ 3 j), &,•(£, j) and cy(i, j) in the equations (2.10) and (2.12) are holomorphic in a neighborhood of (0, 0), we can assume that We shall prove these estimates (P/0, (Qk) and (/#) by induction on k. Let us start with k = Q. Since Ji, J 2 , ^3 in (2.20), (2.21), (2.22) are holomorphic in a neighborhood of j^O, we can find a constant E such that (3.3) Hence, applying Proposition 1 to (2.20), (2.21) and (2.22), and taking account of (3.2) and (3.3), we get We wish to assert that (P^i), (^*+i) and (/&+i) are also valid. We first consider (/*+i). We recall that U Dy{the right hand side of (2.24) with k replaced by k+l}\ so we get the estimates for U™ p + h+k+l (Q, j), F^+ A+A+1 (0, y) and 
a+s that is independent of A, the above in«=o P equality reduces to This makes it possible to apply Proposition 2 to (3.8) and so we get Consequently, we see that the Cauchy problem (4.1) with initial data has the solution in the form which is holomorphic in ®, but cannot be analytically continued to 6r.
In the same way, when the initial data have essential singularities, we can find the solution that is holomorphic in ®, but cannot be continued to Gf. In fact, since (4.1) has the solution in the form 
